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 cation
Student researcher: Nicholas Hamp-Adams, 
Senior
The Arequipa Region, Peru, has undergone 
pronounced anthropogenic land cover alteration 
in the past half-century. The goal of this project is 
to generate a dataset of images to document that 
change. The greatest changes have taken place on 
the arid plateau between the Pacifi c Ocean and 
the Andes Mountains where the Majes-Siguas 
irrigation project has transformed hyper-arid desert 
into a large-scale commercial agricultural district. 
Agricultural expansion has led to unprecedented 
irrigation of the desert, use of pesticides and 
herbicides, and leaching of salts out of the sandy 
soil, damaging local water resources. Up in the 
Andes highlands, additional environmental stress 
has been placed on habitats (e.g., alpine wetlands 
or bofedales) due to urban expansion, water 
transfer schemes, and anthropogenic climate 
change.
To understand how the land cover has changed in the 
Arequipa Region over time, historical aerial imagery 
datasets are used. These include declassifi ed Cold 
War-era Corona satellite imagery (~3 m pixels) from 
the 1960s through the 1980s. Little research has been 
done to evaluate the land cover change across the 
Arequipa Region or the use of Corona imagery with 
specifi c application to the environmental sciences. 
The image of the region is fi rst downloaded as 
multiple individual smaller images that must be put 
together (mosaicked) and lined up with the ground 
(georectifi ed). This information is then used for 
creating ground validation and training areas to 
model land cover change through time from 1966 
to present. A key part of this research is looking at 
agricultural expansion, and by using these image 
datasets we can identify which land has been under 
agricultural production for longer periods of time. 
A strategy for soil sampling can then be created to 
understand how the soils have changed in the region 
due to agricultural development.
This work is done for the Soil Health Impairment and 
Vulnerability Assessment (SHIVA) project within the 
Arequipa Nexus Institute. Funds to support research 
in the Arequipa Nexus Institute for Food, Energy, 
Water, and the Environment were provided by the 
Universidad Nacional de San Agustín.
Research advisor Zachary Brecheisen writes: 
“Nick’s research on the generation of a high-
resolution historic imagery data set spanning 
Arequipa, Peru, has enabled the discovery and 
investigation of a wide variety of environmental 
issues. It has directly enhanced investigations 
of urbanization, agricultural development, soil 
instability, mining, river channelization, glacial 
retreat, and Andean alpine wetlands. In addition 
to resulting in a primary research manuscript, 
Nick’s work will contribute to additional research 
manuscripts within the Arequipa Nexus Institute.”
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A: All Corona image strips from 1966 covering the Arequipa Region on Sentinel imagery from 2018. Red square shows location of 
images in tiles B and C. B: Majes Agricultural District on the desert plateau as seen in 1966 prior to extensive agricultural expansion. C: 
Majes Agricultural District on the desert plateau as seen in 2018 with extensive agricultural expansion now present. This is the largest 
agricultural development in the Arequipa Region. This is an example of how humans have dramatically changed the land cover in the 
Arequipa Region.
